Regulation of the Utilization of Amino Sugars by Escherichia coli and Bacillus subtilis: Same Genes, Different Control.
Amino sugars are dual-purpose compounds in bacteria: they are essential components of the outer wall peptidoglycan (PG) and the outer membrane of Gram-negative bacteria and, in addition, when supplied exogenously their catabolism contributes valuable supplies of energy, carbon and nitrogen to the cell. The enzymes for both the synthesis and degradation of glucosamine (GlcN) and N-acetylglucosamine (GlcNAc) are highly conserved but during evolution have become subject to different regulatory regimes. Escherichia coli grows more rapidly using GlcNAc as a carbon source than with GlcN. On the other hand, Bacillus subtilis, but not other Bacilli tested, grows more efficiently on GlcN than GlcNAc. The more rapid growth on this sugar is associated with the presence of a second, GlcN-specific operon, which is unique to this species. A single locus is associated with the genes for catabolism of GlcNAc and GlcN in E. coli, although they enter the cell via different transporters. In E. coli the amino sugar transport and catabolic genes have also been requisitioned as part of the PG recycling process. Although PG recycling likely occurs in B. subtilis, it appears to have different characteristics.